Schedule Analysis

Earned

Presentedby.

Project Summary Task

PegJohnson
Programmatics, LLC
703.924.3399



Measuring Performance
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Network Diagram

The Work

——»|
v
— » —m ——
2001 2002 Task Name | dur | Start | Finish ZDDE T znnlz ‘
Dec | Jan Feb|har | Anr May |Jun | Jul |20y Sep | Oct Moy |Dec |Jan Feb | bMar | 2pr b
Jul [aug [sep| oct Nov [Dec | Jan Feb|mar [apr sy [dun | Jul [aug|Sep | oct oy Dec [ dan [Feb ar |2 1 |E Hew System Project M2d 1201 3302 >3
Preliminary Design Completed 0. 10/5 2 El Prefiminary Design N2d 12 31302
- o Completed
Hardware Preliminary Design Completed <7 §1 3 ElHardware Preliminary | 312d, 120 343702
Cables Preliminary Design Complete ;77 10/5 I Design Completed
4 El Requirements Defin|  38d | 1201 202201 YW
Firmware Preliminary Design Complete <7 8724 5 | Task 1 8d 1m0l Ammi g Terry
Software Preliminary Design Complete <7 10/5 |87 Task 2 ad 1A001 ) 14801 B Terry
- . T Task 3 24d| 12201 2220 Terry
Ii —
Test Pr ry Design Complete =7 727 ] ] Draft Preliminary 86d| 12201 52101
SRR @ 3i2 Drawings
a Task 4 12d| 12201 26 Pat
POR g TM3 10 Task S s2d, 2701 4nem Pat
Critical Design Completed . 113 | Task 6 22d | 4720001 | 52101 Pat
. - 1 El Final Prefiminary 122d sz 1AM | e———
Hardware Critical Design Completed W 14 Drawings
Cables Critical Desigr; Complete &7 12:28 1= Task 13 24d| S@2I0M| B2 Lz
) . _ 14 Task 14 40d| B501 BHTM Pat
Firmware Critical Design Complete 7 14 s = T T e 3 Pat
Software Critical Design Complete <7 118 18| Task 15 42d) 9M10 | 11701 Pat
" : 7 ElHardware IPT Ready| 26d| 11/8104 | 124311
Test Critical Design Complete 77 141 for POR.
In Progress Review 39415 | 18] Task 11 12d) 1B 1123m
COR 124 18 Task 12 14d | 1172601 12430 Jerry
@ |20 El Post PDR Closeout | 64d | 124411 31302 b o —
21 Task 7 38d | 1240 20502 Smitty
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Integrated Master Schedule

Used by government and contractor. The primary
tools for tracking technical and schedule status
and r|sk identification. An efficient method for

lask Mame dur Start Finish 20m 2002
Dec Jan Feb Mar &pr May Jun Jul Aug Sep Oct Nowv Dec Jan Feb Mar 4
- Hew System Project Mad 1201 34302 4
Had 1201 31302

- Preliminary Design

nnnnnnnn

- Hardware Preliminary ~ 32d 1201 34302

Design Compieted

38d 17201 2722w
- Task 1 Bd 12101 18
Task 3 24d| 12201 2722 Terry
- Draft Prelimi

anananananan

H D Task 4 124 12201 260 i Pat
O r a I l Ize I W I M P Task 5 s2d 2701 47901 Pat
Task & 22d 42001 S22 B2y Pat

Drawings

— Horizontally trace to WBS = mema —

— Integrate IPTs with Interface Mllestones
— Accurately calculate the Critical Path
— Vertically trace to Master and Intermediate Levels
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IMS DID Format

“Format: The precedence logic diagram shall be in the
form of a network, milestone, or Gantt chart.”

Network Diagram

PE  8A  AC Project .
02 ProjectEvent®2 | RS \
2 m Significant Accomplishment#1 | e Milestone Chart
w2 M M Accomplishment Criteria 21~ | @ @ >I-M P End Dates
1?2 M 02 Accomplishment Criteria 22~ | """" @
FE | 8A | AC |Task Description TaSk
N T Level
3 02 n m Accomplishment Griteria #
4 0”2 Soriptor #1
Ga ntt Cha rt '< 5 02 scriptor #2
8 02 scriptor 4
7 [1+] 1] [1%] Mcompllshmei mmmmm ” PrOJeCt Event
: . . V Significant Accomplishment
10 s @ Accomplishment Criteria

Task Forecast
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IMS DID Content

“Content: The schedule shall contain all of the contract
IMP events and milestones, accomplishments, criteria, and
activities from contract award to the completion of the
contract.”

Integrated Master Plan
FE SA AC Project
162 Project Event #2 : N
——- L4 M Significant Accomplishment 21 R'E
yr d_ ....... L L -
W 02 01 Integrated Master Schedule
w\v [ ¥ iy | PE | 8A | AC |Task Description 2001
Jan \Feb|Mar|Apr|May|Jun| Jul |Aug\8ep
i i) Event #2 N
5 P oot Aecomioime [
3 - revomiitGroa [
Z | I EO0E S SO o o S
3 | e o e
5 soripor #3
7 2 ] Accomplishment Griteria P P
g [ T
9 e S| L T NS T O S S
m SR R Lo
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Schedule Methodology Evolves

Before computers (late 50s), the Arrow Diagram Method
(ADM) was the method of Planning & Controls.
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Precedence Diagram Method

In 1963, the Precedence Diagram Method (PDM) approach was introduced
giving focus to tasks with duration that were linked together with dependency
lines leading to the events. It is effective in the re-planning and analysis of
alternate approaches and allows managers considerable flexibility but makes
poor display for decision makers.
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Viewing the Data

Gantt Chart - Time Phases plan and progress but does not display dependencies.

Tazk Descrigtion

wias  wsa [wedo [ [waz [was [widd s [wids [wiar

1=t Unit 3rd Unit  Sign-Off Week 35
1at Unit 2rd Unit  Sign-Off Week 39
1st Unit S3rd Unit  Sign-Off YWeek 40
1at Unit 3rd Unit  Sign-Off Week 41
1=t Unit Srd Unit  Sign-Off Yieek 42
1=t Unit 3rd Unit  Sign-Off Week 43
1=t Unit 3rd Unit  Sign-Off Wieek 44

Milestone - Big Picture shows status only upon task completion
Jul |Aug |Sep|0|:t |ND'-.-'|DEC f;j:?FeMMarMpr |Ma3f|Jun|JuI |Aug |Sep|0|:t |ND'-.-'|DEC -_IzaDnD|2Feb|Mar|Ap Network Diag ram = SChedUIe at
Preliminary Design Completed 105 . .

M lowest level of detail. Provides

Hardware Preliminary Design Completed =7 847

_ Cahle-s F_"reliminar_y Design Complete 77 10/5 m aXI m u m aSS u ra N CeS Of th O u g h t_
Firmware Preliminary Design Complete 77 8/24 . .
Software Preliminary Design Complete (77 105 Out’ |Og |Ca|’ and thoroug h prOJeCt
Test Preliminary Degign Complete &7 1127 . .
SR g 32 controls. Results in a well defined
PDR & TH3 1
Critical Design Completed . 118 path to Completlon -
Hardware Critical Design Completed 7 14 | | |
Cables Critical De=sign Complete '{,? 12728 <>_
Firmware Critical Design Complete T 14 ‘
Software Critical I]esiign Complete 57 118 | <>

Test Critical I]esi:gn Complete 57 141
In Progress Review & 945

CDR 3121
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What makes it Tick?

Calculating the Schedule
Forward Pass

Backward Pass

Total Slack

Critical Path

© Rogrammaﬁcs 2002
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Calculating Schedule Dates

o Calculations are based on:

Project Start and Finish Dates
Project Calendar (holidays?)
Duration

Leads or Lags

Logical Relationships
Constraints

Resources (if available)
Existing progress (if applicable)

© Programmat?cs 2002
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Total Slack and Ciritical Path

Subtract early from the corresponding late dates to
calcu

3/13 4/15 4/16 5/10 5/13  6/7 6/10 e

1/2 1/29

Task 4 Task 5
Task1 | > d=24 > d=18
12 [ ﬂ:nzg | 25 312 Name Name
Task 3 3/13  4/15  4/16 e /13 6/7 6/10 6/27
@ 1/8 2/4 P‘ d=26 0| 31 eﬁ
1/2 2/4 Name /
2 23 w\i& d=22 [O
1) —
> “\5 Name 4/18  5/22 5/23  6/19 6/27
S 3/27  4/25 Task 15 Task 16 | -
d=24 6 S| d=20 Finish
sc\\ 2/5 3/8 3/11  4/17 Name Name
5 'I;a:l;49 6 T:ikzéo 6| 4/26  5/30 5/31  6/27 6/27
Name Name FF
2/13  3/18 3/19 4/25
5> Lag 2/12  3/11 3/12  4/10 4/11  5/1% 5/16  6/20
+5 | Task 11 5 Task 12 5 Task 13 c Task 14 :
— d=20 d=22 [—>| d=24 ————>| d=26
Name Name Name Name
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Effect of a Broken Link

" 1129 3/13  4/15 4/16 5/10  5/13  6/7 6/10  6/27
Task 4 Task 5 Task 6 Task 7
Tasky la > d=24 [%| d=18 [ d=20 [%>| d=14 [
1/2 N;me 2/5 3/12 Name Name Name Name
Task 3 3/13  4/15 4/16 5/10  5/13  6/7 6/10 6/27
starty 8 %% |y 4=26 Y
3/13  4/11
2 44 Name Task 8
1/2 Task2 | /5  3/12 d=22 |10
d=24 Name 4/18  5/22 5/23  6/19 6/27
Name 3127 4125 Task 15 Task16 )|, | ~
1/2 2/4 d=24 % d=20 Finish
2/5 3/8 3/11  4/17 Name Name
| oz [>| des 8 W% S 5/31 627 o2
Name Name
2/13  3/18 3/19  4/25
Lag 2/12  3/18 1/2 2/3 2/4 3/6 3/7 4/12
+5 |Task 11| |Task12| ., |Task13| Task 14 51
— d: 27 d=22 ——| d=24 ———>| d=26
Name Name Name Name
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Hiding in the file

Disconnecting the successor hides slip and

Misre

resents the Critical Path

P

FE | SA Task Mame dur Start Finisry

18 o ™M 04 Task 11 250 21301 3ME5M

19| o1 ™ 04 Task 12 Sof 102001 115
20 M1 M 05 =l Post POR Closeout 25d 301 M6
2 M moos Task ¥ 100 M3 TR2ED /1104
22 o1 M| o5 Task 9 200 TH3 8 110
23 o1 M| o5 Task 10 Sof a0 110d
24| om0 05 Task & aof a0 ga01 | 1104
25 Preliminary Design Complete 0d aneMm | /anent ) 110d

25| 01 02 =l Cables Preliminary Design Complete 1949d 17209 10401 od
27 | M 02 M Requirements Defined 40d 25261 Odf
2 1| 02| 02 Draft Preliminary Drawings Completed 3ad 41301 0d
29 01| 02| 03 Final Preliminary Drawings Completed 444 514101 0d
A 2

Mare: |Ta5k 11 Duration: IFE v Effort .:Iy‘én Previous Mext

Start: |2f13m1

~|  Finish: [3718/01

j Task bype: |Fi:-:e::| Llry j %o Complete; |III°.-"-:- ::

D

Predecessar Mame Tvpe Lag

ﬂ ID |Successor I\Mme

Twpe

9

Task 4
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F3

14



Sorting on Total Slack

I8 Microzoft Project - IM5 Analysis

JEﬂ File Edit Yiew Insert Format Tools | Project Window Help ilil
DEEERY &0 HE d boeiow | - [@QQF @ 0.
g Filtered for: All Tasks » by Fimish Date
J 2 5r oA = Show v | Arial - o > W= | L
Group by Mo Group k by Priority
| 0d Qutline 4 by Cosk
LI Task Descriptic  wes b byID =h Filoat ﬂ
8 Encl of Cortract [Ed Task Information...  Shift+Fz od
1532 1zt Unit Ir == -
. {’*ﬁ} Task Motes, ..
1533 1=t Unit I
M 1534 12t Uit Ir Project Information. .
5 1333 1=t Urit Install of Installation Kits | 0% Tatal Slack Qe Sart |
E 1536 1=t Unit Install of Installation Kits | 0% " Descending Cancel |
1537 12t Unit Install of Installation Kits | 0%
1538 TstUnit Install of Installation Kits 0% | -83d Sc [ Thenby _ Reset |
1539 1=t Unit Install of Installation Kits 0% -33d|5c I j + Ascending
1540 1=t Unit Install of Installation Kits | 0% -33d 5S¢ " Descending
4
Ther by
Mame: [ st Unit 3rd Unit Checkout Wesks 38 - 51 Duration: [ 1550 = [~ g =
= | - =1 I j &+ Ascending
~Dates Conskraint
i " Descending
Starky [ 10/15/01 = | [ s0on As Possible i
E Finish: |E,|,'14|,'|:|2 j Date: |Np, j = | Bermanently renumber basks
| | (¥ Current " Baseline " Actual . z| ™ Keep outline structure
o Priarity: |5':":' = _ . —
2
o ID |Predecessor Mame Tvpe ID | Successar Mame Tvpe Lag o
bl
|_
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Sort on Total Slack

e Four Months Late (-83 working days)

e Major Milestone Concludes Installation, Test, and Sign-Off
e Logically Tied to Contract End

e Essential Equipment Delivers After Final Sign-off

P
LI Task Descrigtion PC | Dur | Start // Finish ‘\Elfinish Slack
1546 1zt Unit Install of -Kits Week 14 D% 5d -03d
1576 1zt Unit Install of CPU's, HDDC s, & KYBD's Week 14 J0% 5d -33d
1606 1zt Unit Installs of Dizplays Week 14 0% 5d -33d
1644 1=t Unit 3rd Unit Sign-Off Week 15\ \ ESE -83 d
| ]
4| [ \ \
Hame: I 1=k Unit 3rd Unit Sign-OFF Week 15 Duration: | 5d ¥ Effart driven Previous Mexk
Skark: IEv.I'ID.l'DE j Finish: |E~.I'14.l'|:|2 J Task bype: |P\‘€uratlnn J % Complete: |III% 3:
ID |Predecessor Mame Twpe Lag I Successnrw‘e Twpe Lag <
1643 § 1sk Unit 3rd Unit Sign-oFF Wes Fa 0d ’ 8 {Endof Year Cne Contract F3 OdE_ |
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Negative Total Slack

LI Task Description P = D Start Fimizh
o 1803 1st Unit Installations of Displays Week 11 0% -83d 5d 20002 ar2an:
EEJ_ 1604 1=t Unit Installations of Displays Week 12 0% -83d 5d Si2E02 Bism02
E 1605 1=t Unit Installations of Displays Week 13 0% -83d 44d Bi4i02 B2
1zt Unit Installations of Displays Week 14 0% -g3d sd Er0M02 Er14m2

e | 1st Unit Installations of Displays Week 14| Duration; |5d

¥ Effort driven

~Dates

Conskraint

Previous | Mexk I

Skark:

| &/10/02

|Sl:art Mo Earlier Than

j Task tvpe:

i

WES code:

Finish: [6/14/02

i

Date: | 4jg/0z2

| Fixed Durakion j

|5.4.9.2.3.29

¥ Current " Baseline " Actual - z
= ’ = Priarity: |5':":' :I % Complete: |':'°f’~=- 3.
% ID' |Predecessor Name Tvpe I | Successar Mame Tvpe Lag o
t 1605 § 1sk Unit Inskallations of DisplaiFs & §End of Contract = HF5 0d

Task Information

Gaeneral | Predecessaors I

Resources [otes

| End of Contract

Mame:

Ciur akion; IIIII:I 3: [ Estimated

Deadline: |2,I'18,I'I32

h

Constraint bype: |.ﬁ.s Soon As Possible

»| Constraink dake:  |ma -
N E

© Programmaﬁcs 2002
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Gaming the Schedule

Tazk Description PC D Start Firizh
1335 ] Distribution of Installable A-Kits at 1st Uni 99% 127 d 7901 116/02
1336 = I-Kit Distribution of Lots 99% 78d | 9M7M 1M6/02
. . 1337 I-Kit Distribution of Lots #1 100% 10d | SMTION 104 101
2 5 IOtS Of InSta I Iat|0n KltS 1338 |-Kit Distribution of Lots #2 0% 0Od 10401 104401
an d 1 7 IOtS Of CO m p ute r 1339 |-Kit Distribution of Lots #3 0% 0Od 10/9101 109001
] 1340 I-Kit Distribution of Laots #4 0% 0Od 104201 | 10M 201
SYSte ms are SCh Ed u Ied IN 1341 |-Kit Distribution of Lots #5 0% 0Od 10A701 | 10M 7
. 1342 |-Kit Distribution of Lots #5 0% 0Od 10022001 1052201
d Way that the ﬁ rSt IOt Of 1343 I-Kit Distribution of Lots #7 0% 0Od 1002501 | 1072501
I_ KItS Sh OWS 990/0 Cred |t 1344 |-Kit Distribution of Lots #5 0% 0d 10050001 | 1073001
) ] 1345 I-Kit Distribution of Lots #9 0% 0Od 11 12101 1112001
for d I | . Wlth eleCtrOn IC 1346 I-Kit Distribiution of Lots #10 0% 0d 11 7i01 11070
1347 I-Kit Distribution of Lots #11 0% 0Od 1942009 14120101
tra nSfer Of prog ress a 1348 |-Kit Distribution of Lats #12 0% 0Od 114501 1445101
m islead | ng positive 1349 |-Kit Digtribution of Lots #13 0% 0d 120001 | 14/2000
i 1350 I-Kit Distribution of Lots #14 0% 0Od 192701 1427101
Va Flance a nd Pe rfO FmMance | izsi -Kit Distribution of Lots #15 0% 0d 1143001 1143001
- 1352 |-Kit Distribution of Lots #16 0% 0Od 1245101 1245001
I N d ICIES resu It 1353 I-Kit Distribution of Lots #17 0% 0Od 1240004 | 1208
1354 |-Kit Distribution of Laots #15 0% 0Od 124301 12M 301
13585 |-Kit Distribution of Lots #19 0% 0Od 12020004 120200101
1356 I-Kit Distribution of Lats #20 0% Od 14302 1/3102
1357 |-Kit Distribution of Lots #21 0% 0Od 1432 1/3102
1358 I-Kit Distribution of Lots #22 0% 0Od 111102 114102
1359 I-Kit Distribution of Laots #23 0% 0Od 1MBI02 1MBI02
1360 = Dietribution of Computer Systemsto 0% 113d | 7901 12180

Other Platforms Lots #1 - 8§ & 17 - 25
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Necessary Delays

Constraint - A restriction or limitation to start or finish.
Schedule should be 80 percent unconstrained with Finish to
Start relationships.

Soft Constraint Hard Constraint

(Allows calculation beyond) (Stops everything — Zero Slack)
As Soon As Possible Must Start On

As Late As Possible Must Finish On

Start No Earlier Than Start No Later Than

Finish No Earlier Than Finish No Later Than

Deadline — Hybrid allows dates to calculate beyond but
with Hard Total Slack
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Ll | PE |SA‘AC‘

IMP Table

Task Description

IMP to IMS Relationship

Detailing with tasks, activities,

1

2 (LY}

3 01

4 (LY}

g (L}
121 M
17 | M
20 ™M
2| M
2 Mm
il (LY}
33 M
aa | m
43 | M
49 | M
a0 M
M
32 m
53 | M
95 | M
4| M
B0 | 0

© Programmaﬁcs 2002

Y
(Y
™
(Y
™M
(Y
02
02
02
02
02
02
03
03
03
03
03
03
04
04

0
02
03
04
05

01
02
03
04
05

0
02
03
04
05

0

Hew Product Project
Product Design Completed
Sy= IPT - System Requirements Defined

Requirements Reviewed
Specifications Reviewed
Checked for Compliance
Sy= IPT Ready for SRR

Sys IPT Post SRR Closeout

Sy IPT - Preliminary Drawings Completed

SRR Incorporation

Draft Preliminary Drawings Completed
Final Preliminary Drawings Completed
Sys IPT Ready for PDR

Syz IPT Post PDR Clogseout
Sys IPT- Critical Drawings Completed
PDR Incorporation
Draft Critical Drawings Completed
Final Critical Drawings Completed
Sys IPT Ready for COR
Sy= IPT Post CDR Closeout
SWIPT - Software Requirements

Critical Flow Diagrams Completed
L= wi wi
13 o) m
14 o)
15 o) m
16 o) m

ua
03
03
03
03

and milestones; time-phasing
with durations, dependencies

and sequencing relationships

Creates the IMS

Integrated Master Schedule (IMS)

Task Description Doy | 2001
Jan |Feb | flar |.ﬂ-.pr | Mz |x
lew Product Project 680d L
Product Design Completed 249d L
Sy IPT - System Requirements Defined T4d L
Requirements Reviewed 3ad
Task 1 10d
Task 2 145d
Task 3 244
Specifications Reviewed 4od
Task 4 10d
Task 5 20d
Task 6 104
Checked for Compliance 2id
Task 13 5ol B Pat
Task 14 15d
Task 16 10d Eg Pat
Task 15 2d | Pat

20



Suggested RFP IMS Wording

The Integrated Master Schedule file shall indicate all Project Events,
Significant Accomplishments, and Accomplishment Criteria and
supported by detailed tasks, activities, and milestones and their
dependencies such that it calculates an accurate critical path. That file
shall be in a Microsoft Project compatible format and allow the
presentation of Gantt and Network Diagram charting and CMS filtering.
The proposed IMS file shall be provided in hard and soft copy as a
Schedule Volume attachment with the Offeror’s proposal as an
individual data item (CDRL) and monthly thl\e/lrseafter.

2001 2002

G tt Jul |Aug|Sng|Oct |Nov|Dec Jan |Feb Mar | pr M |Jun| Jul |Aug |Sa |Od |Nov|Dec Jan \Fab oz | 4
an ey .

ry Design C £ 1005

Hardware Preliminary Design Compl d 77 841

Task Harsmn da | St | Feah 00 p.Liv] . _
Dot | ot Pt Mar | Wby L |t v S ot I [om b F et waar [ ef Cables Preliminary Design Complete ;77 105
az I v 4

Firmwarn e Preliminary Design Complete 77 8/24

Software Preliminary Design Complete ;57 105

Test Preliminary Design Complete &7 /27

SRR 3 32
- - - E PDR & 713
I Critical Design Completed ;. 118
Hardware Critical Design Completed 7 1/4
1 Cables Critical Design Complete 77 12/28
—> » [ Firmware Critical Design Complete 7 1/4

Software Critical Design Complete 77 1418
| = | — . i
Test Critical Design Complete 77 111

In Progress Review 3 345

CDR iz 121

—| > —

Network Diagram
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Suggested RFP CMS Wording

The Offeror shall propose an integrated Contract Master Schedule (CMS)
which supports the offeror’s Integrated Master Plan. The proposed CMS file
shall be provided with the offeror’s proposal as an Attachment to the
Management Volume. The CMS, as negotiated with the Government, will be
attached to the contract upon award. Changes to the CMS after contract
award will require contract modifications.

2001 2002
Jul [2ug | Sep | Oct Mov [Dec | Jan Feblmar |apr May [Jun | Jul |2ug |Sep | oct Moy [Dec [Jan [Feb [mar |2p
Preliminary Design Completed (. 10/5

Hardware Preliminary Design Completed -7 §41Y
Cables Preliminary Design Complete %7 105
Firmware Preliminary Design Complete <7 824
Saftware Preliminary Design Complete 57 10/5
Test Preliminary Design Complete &7 727
SRR & 372
PDR & TM3
Critical Design Completed .. 118
Hardware Critical Design Completed 7 14

Cables Critical Design Complete ':;-‘ 12728

Firmware Critical Design Complete ? 1/4
Software Critical Design Complete 77 118
Test Critical Design Complete 77 141
In Progress Review & 915 :

COR g 1221
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Conclusion

In a psychological study on productivity, office lights
were increased. Productivity improved. To prove the
theory, wattage was decreased. Productivity increased
again. It was determined that productivity increases as
a result of being watched.

Inform the contractor that the schedule will be used as
a communication tool. Evidence with monthly reports
of schedule information, whether that is a report of
progress or of a broken schedule. Enhanced
performance measurement and forecast calculation will
result and performance may improve.
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